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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
watermark embedding device capable of detecting 
embedded watermark information without increasing an 
arithmetic amount and a circuit scale for attack such as 
segmenting, scaling and rotation of images. 
SOLUTION: The electronic watermark embedding device 
has a specific frequency component extraction part 11 
for extracting a specific frequency component signal 
from an input embedding object image signal 10. a phase 
converter 1 2 and an amplitude converter 13 constituted 
to perform the phase conversion and amplitude 
conversion of the extracted specific frequency 
component signal and control at least one conversion 
amount of a phase and an amplitude by watermark 
information 14. and a watermark information superposing 
part 1 6 for superposing the specific frequency 
component signal performing the phase conversion and 
the amplitude conversion on the embedding object image 
signal 10 and outputting an embedded image signal 17 
embedding the watermark information. 
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28 ALLANS 
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^2 00 2-3 2 5 2 3 3 



1 

[ffl#3il] Bfcre-^lCj8*>UflM!€:tt«>atr*f'Sa> 

wt2A^ * n*H««#c** UT«naa*» b«*a«s 

Sc. 

Tsatea^ b ft mt>m#>& * nfcja#m# * tb # -r & a 

B. 

[»#«5] mFlEttHj^§iK.£#£$l? ; fi<£ > 4 > &< <tt> — 
^<Z>*#14 £ 7 > ^ Aitmn (C =k -3 T y > y AfkT -5 IS* 

^a^bSi&i^&B. 



2 

££~rs«7a*>b&tt5gB<> 
B, 

* wittt * 7 > y j; r> x 5 > y a ^-r it * 

[0 0 0 1] 
[0 0 0 2] 

20 [«£#»&$&] r-fv^MTR, fcSWiDVD (y 

2tl&£o\Zti.-3T%T^2>o K SSt 

a«SS. Sfs«S^£tf-bfc7VS^^7Ph'&i££ii 

cti^af-r v»^;u»jsiift#8S»u a—- tmesis 

[0 0 0 3] 5^ v^;Hbil«te. ^^JWAt^w^ 
30 juTffi^{cfiis.K»^^*^-r^ £ tartan?* o . 

mmmzmmtstiz&^nti&z. fct, 

[0 0 0 4] Z\<D£o\Zy<< v?^;H6H^tCSiJCD#SnW 
i^ilt^SSibt, ft^a^U (digital waterma 
40 rking)* ? fl]6nTt^. S^aA^bfi. yJ-JZfry— 

f^*#<D«iipHf^. 3>y>y<Dmm&fr* *<ommm 

\Zi&Wt£®®tii%i* &> % ^ te-tifi b it 

& n > > *y fr*> ^ Uif -5 c b. \Z «t o TfiJffl ffl W . 
50 [0 0 0 5] ffl^L©-P©*^tlt, h 



3 

[Xr'^El] jljtf&fi^tcPN (Pseudorandom Noise) 
[7fy/E2] H«1R&©I3&ffi^£;5i£* 

[Xf7 7 r .E4] jg^jSIS^^ <«*.KI DCTfl) 10 

[7f'^Dl] p&ff^-ClPN (Pseudorandom Noise) 

^ <«AtfDCT*«) r*. 
[xf^D3] »S«!)»*M»6ii:fll. 

[0 0 0 7] 

[0 0 0 8] £©J;3fc*»£«W-fc««a«Aasnfc 

*«. sr. a^utiis8©&mtc« 

S£rroT. PN&?iJ©|aJ»i£{H]«L£:l£. Xf'^D 

i ~d 3»5aa*TToT. sfeii^tifcSA^uffia^a 
tar*. u*b**«6. PN*?i©m 

[0009] ^fgwa. h^co^j o tb u, xy- u>^ 
aa^ Lfflfeii^-^ffi&^SBMt^icm^s^ u&m#*£ 

[0 0 10] 
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4 

U««6ii*-*fe(ci5V^T, A^an^Hffe^J^'&'NrJfc 

*©«*«**wiaa^L««»cj:-3TMfPsn*«k5«c 

JijSISeK»ffl^©affi^Ry c S | lB^^^rT^. ftffi^ 
&&tf»*S&8ia*rTfcnfc^£^S^j£#^#S:ttiBA 
^^n-5jB#«^(cfigbTMIBaA^b««7jtiiJ6ii$ 

n&p*flM*«ffl*r*. 

[0011] Sfc, *5B*tta^l/****«»a*tlfc 

saifflu ttiusnfcw.jeffl*»i«»fli*»©tt«3E*& 

ZSW$g&&*'Ptz < t fc— o©S»^Stc«t o Ttt 
[0 0 12] *$89§K:«*« ; rSa»U««>i&*£«tt» 

fflm^st, «mjanfc»*«jft»«»«^©ffi*** 

Rtf«<i^SI£fT^. &ffiRtf«*§©4>fr< tfe— #© 
JEJIia^WIBaA^ bflMBC J: oT«» ana J: "St:** 

* ffis a a n a stiff # tc ag l t wtaa a> u 
*««*asnfciB«fli^*ffl*r*a»*si!t*#-r 
a. 

[0013] c©«^-a^ua©ii*se«-*^T, m 
tettdi^a i whb««^ a t © wicif Aa nfcflfifBitt^ 

MttftflWOJMteMISrsfHI 'J 5 * £ a £ tc*r U 

< £ &-#©*# >?J±VCfemz&-z>T? >?2±<t 
LTfciK a "SIC, mrfB^^atWISSg^a.*:© 

[0014] *5£wizmzn : ?m^8iih&mte* a*j 
a n •& H«fln»*» e> »«h &?&j&#{§^ £ttffi-r a sta 

fgllio TG£ffl^&Rtf«'iB^&a*rTfrnfc!8^i£ 
f5cfi£#fl*t £ HtFfBA^ a nSH&fl # £ ©fflM8Sf? £rT 

o x fa we a ^ l « ?6 £ » & r a ffi « » fi^ a £ £ *r -r 

-5. 

[0 0 15] ^©^a^b^tB^gtC^^T^. WSB 

mm^m t mnnwsittm t ©p^j# a a nfetuiB^ 
^a»ffi^©s«fi^$ l ifET-ss*s , J s -v^^a etc* 

ffcLTfcJ;^. S'&lc. mjfB^&*&<fcftjfBffiWS[f^ 

© <t ©m tc }f a a nfe^jg y 4 )\> 9 z a ^ ic w u x fc 

[0 0 16] 
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cm i <nmmmm 

(t?a*i/i»a*si«s*i*) nit 

%7si-?zfay{7mX'$>Z>* n?&frvmtt>&fr ! &m.iz 
t4. S^L-1fiS* t S*^*-S*T-^'^^W#<i^- 

[0 0 17] I«£»ttMM4 1 0S3^n. 

»jg««*ia»«wwi i <h^m«aaia5i sacra* 

l 114, SiSft««©T'fv > 5'il'7^;^. fisjAtfHf^ 

[0018] &fem WL&.i$.ftMtii& i ia»&a*isn* 

«rJ£H«ftl*#«^tt» &«SMMB 1 2 

fiffl^sis 1 2 tfiirft. s*i&sis§ 1 3 jjtaatc-tn-t 
ftEna'nrvs***. ageiMixaB i 3 *wk. 
3?&§§i 2 ■Ammtz j tn j enmm^tix^Th^. a 
ttmmm^ i o 7 j >?*;HiN8T£sa 

*L1f$Bl 4«. tii^Ml 2 &tf Htl^&fl 1 3 CD 
[0 0 19] 2 14. 

n. &ffl^m»f4&ffii':7^©&ffi>'7 h*t&*. a 

•5. 

[0 0 2 0] S«X««1 314. A*an4»*fl*K 
■MttitiiClllSSh*. ««B^&§§1 314ft 

fgl 4^A^^n-5^^lC(4. J6«l&g|S 1 3 CD««g£ 
[0 0 2 1 ] *^iS}gS8Tl4^®2aaigi5 1 5 



6 

£J;D«»&*#*B«flM*l 0 ©«**«. ^JAti®^ 
©*»£««-T7i'x-f tf-frvrtfttfflSn*. ^©^ 
StSOflllR(4fi«Xtt» 1 3lCA#£n&«. ig*i^&8l 

Ht*«*««**<K)esn*. »fR*m»i 5t4 

[0 0 2 2] ttffiXftS 1 2 tg«g3?&gg 1 3 (Ccfco 
HI 2Rtf»H£&8&l 3tC«fcoT«^a*>ba»ii* 

«*»«&#«*«**©— #*fcttw*#a*\ui*« 

*lf>T»a*L*«l 4 j&»S»a*»*H«'«^ i ok 

fi£#m#l4. *»^ + *;H¥«EUT'bJ:<.- *©«fctt 

[0 0 2 3] £5bT»*»U«Ml*««*ii*n&B«« 
* (a»ii***a««^<tt»5) 17*4. «*.«DV 

[0024] (t?a^i/tta>sios*iiiS) *c 

0 3 Rtf 0 4 1 tC^ Ufc«^a*> bS*ji*- 

mm. izttm vtzn^mfr Ltttusao&HfirtKo 
fa$!-r5<, E3©tt^a^utfetass»ct4, in:*i 
fcii^a * vmsb^mm \z & o t±bs $ nfcs#>&#- 

1 7 3&»BaUK#**^tteaflt#:*^U 

HttffC^tttUffi 2 1 <h4#2a*«atlSP 2 4 RZtttmfiiW 
40 g§2 5©-*©A^3K#A^n-S>. 

[0 0 2 5] 1#5£JI3j£fScfi£#ttffi8& 2 1(4. 01 IC^ U 

^ttttiWl 1 tltHPFS&ttBPF^eaO. «Nf 
^^^^CB£»ttl±iS6 1 1 *«S»ii***Btflfll^ 1 0 *> 

[0 0 2 6] t#5£Hi£i&fiJc5H&tiJ8B2 l«»6'tBASn« 
i»5£^ft^fi£»fi^t4. fiffi^feg 2 2 ftcmUEM 
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^&§g2 2 35«aftK-tn-€ t nB«*nTv>Tt)«fct>. 

[0 0 2 7] ffi4SX&8§2 2tt. «rje«»»J«»ffll^«C 
T«fcS(C*lSaft*. *#»Ktt, tt«««»2 2tt« 
0 1 lc^Lfcm^S^b8#i&*gBT'ffl^£ftT^& 

rau&ffifc&g (&ffl->7h») men*. 

[0 0 2 8] S4b^&§§2 3TH A*Sn5«ftiK 

[0 0 2 9 3 flr«JB*»2 2 2ft^«*««»2 3tCcfcD 
§J»8g2 5<0ffc73»A:*JtC#;L6ft. 3MH# 

ft, «»a*ftfcaA»u»«2 6*t«.aiSft*. 
*ifca^uiiMB2 soma's ft*. 

[0 0 3 0] 04li, .B3<!>«?90>Ufcttl£BeJEB 

[0 0 3 1 ] *c-e. ***»HK:*V»Tf4ffi«->7 h 

icT, 0 5»C^^ft-&*5tCfflglig^8g2 3^e.tl5^ 
^ft-SffiSfflHfilWt-^^^a^- «^$ft^:fcf- 

*<D«tt*sa^biMM**£Sft*. ;r©«-ett«s 

£) £ft-5„ 

[0032] m 1 ©m^s^usfeji^ssfc^iiT, 

teSJt&w&fflv-^^ffl^ft* tg*s^si3fc^ 
ft-^fto&ffl -> y ? cttffc b T«e:©s<@SEiftiiai*<ffl 

4(0&ffi^M2 2 7 *T-#iJSl.T : fe<k 



8 

loTSiLTfciK £<0»^, «*.tfEI 6 

5 IC38*» U fll«36*«* a * ft t # ©fi* '> 7 3^ ©ffi« 

>7 bSl~*tJSbTfc:-*£SII±iU W*« 

[0033] cmir-mfr v,^mm.(D^wmm^.m : t<D 

9JMfcf¥)&*i6^£;T;bT^-5. m^a^b 

«!:, M/U7^M (HPF) 3 1 tl^KttftJSfi^ 
JStiJSB'l IK. nifflfiiy7^ (PS) 3 2-1-3 

(EXOR) 3 3-1-3 3-nRtf*gg§ (MPY) 
34-l-34-nttfi«M»13l:. Ti-f-ftr 

§g3 6 tta^bfiUftfifiSB 1 6 IC^-ft-^ftffl^-f So 

[0 0 34] /W )V* 3 1 A^m^^ft-SIt^ 

«*«kl«»«^tt. 3 2 - 1 -3 2 - n »C«fc 

20 0^#«&&ftfcg&3->7>S»&ffl->7 

^ffiWiraSfniHlSS 33-l~33-n <D&* <D — 7s 
0D-A*lC#-A6ft*. #te«»31ftlltt 3 3 - 1 ~ 3 3 

4 (CCD CD#b'7h* s ^^n5. SMfiWifeSifntEl 
g§3 3 - 1~3 3 -nC>mt)lZ* 1SS34-1~24 
-nKiOT^xW fcV 5V ff-SlelSS 3 5T#&£ftfc 

[0 0 3 5] ifS3 4-l~3 4-nWUl*t?J6§i 

Otca^bfiMBl 4^«s!>&i;ft. a»Ji*iff*Bi«i^ 

[ 0 0 3 6] («^a^ bSim^SWflr^^PEW^W 
2) @8I1 0 7 £^Jgbfe«Tpa^bffi«>&#-gBT 

1,0, @7 o)mmmmm$i®& 33-i~33-nso; 

mW^S 4- 1-3 4-nlCtt*.T. 3 A ^©^§3 
(MPY) 3 7 - 1 - 3 7 -na*ffl^e>ftTV»5. 
. §§3 7 - 1-3 7-n»SlA^lcHfi[ffl->7^3 2- 
l~32-n^6 ©firffi -/7h$ ftfc!|t5£Jli£i&Bjc#fI 
40 ^jit^-ft-^ft-^xeft. W.2 \t>\Z\%n \Lv h©a#>b 

it^i4 (ecu ffl&fyh^nfn^A^n, in 

3 A^tCteT^T^ fcV -r-Cii-»lHl8&3 5T##£>ft*: 
T^-C tV^-f *^jiic-^Ae>ft^>. C©i3&iS 
(CtoTfe, 0 7tC^Lfcm^S^bffl*^Se<i:(^ 

^w^tg^#e.ft-5. 

[0037] (s^a^u&aiggwjyfctfm^J) s 
9«. ^^ic^-sm^s^b^m^s^iD^:^^ 

{C^bTV^-5. «^SA^b^m^g«)S*«fi£S:*b 
50 fc0 4<h<D»Jt:M^*UiWr-5i:. /W/U7^H 
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(HPF) 4 1 tiJ SB. 2 1 K, n«W 

firffl->7^ (PS) 4 2 - 1-4 2 -nti&ffl^&8§2 
2tC, nMlifS (MP Y) 43-l~43-n 

te®*s^&§§2 3tc. T^x-r tfx-rW-JUaiM 4tt# 

^attadSB24(C. nf@<Z>Sf£2fH»§§ (MPY) 45- 
1~4 5-nR^«JDff^4 6- 1-4 6-n«fflM 
8UMS2 5K'. CC I«l«»4 7ttj8^H»««l56»2 

[0 0 3 8] A-f/U7^M4 1 ^etu^^n-5#^ 
HftR«#«*ttt. (Sffiv7^4 2- 1-4 2-nlCct 
O07(Ofi:ffiy7^ 3 2-l~32-nffly7hii:H 
UHIf^~>7 b»rofi[ffl->7 h^Sttfea. ?gl*l£§§4 
3 - 1~4 3 -ntCj:T.T7^?^ tV fU*lElS&4 

[0 0 3 9] B1»SS4 3- 1-4 3-n^£©ffl77 
{I^te, Sf§2J[tJ?t§4 5- 1-4 5-n(CJ;oTffiJe))i 
#.£n2MB#(I^ 2 0 t*#^n, iSS45-l~45 
-nroiH77«^«^aaffS4 5-l~4 6-nKJ;o 

Timtraifsn*:^ cc 1 «t?68§ 4 7 (catj s *u a 

^tti2 6 (CCD (DS-k'y h^*feJ6S;$tl-&<, 

[0040] m^mfr LMtb&fr/temmmomftM 

1) ^(C. 07 £*:te0 8 ©s^^ba^^-gMtc 
oi^t, 0 1 o~0 1 2 zm^TWtw-t&o i7$fcis 

0 8<Z>«^a^US#>ii'^^l- ; fc < '^- 010 (a) 
ltC<fcoT01O (b) ©tt£H«SriE$J-fl^»*««ltBS 

n, rowufcM^iw^tt*^?* 3 2 - 

1, 3 2 - 2KcfcoT^&5£«&£ftfcj?r;£<E>->:7 hSfc 

t, mfrismm 4 (ecu ©sot^K iif^ 
n6*a-r*7r^^3& f Bi7©»«wiftasniBS3 3- 

1, 3 3- 2$fctt0 8<D^m§i3 7 - 1 , 3 7 - 2 tC 

"o" -e&ntf- ltfrnczn. "i" 
fcens. 010 (c) (d) tc a*^u««*» 

(1. 1 ) <D®e?<Dmt&&)%i&%H9i& 3 3 - 1 . 3 3- 
2 &tz\$m&&3 7 - 1 , 3 7 - 2^?>ai73£:n-5&1S 

[0 0 4 1] &ffl->7 h«^»C^UT^»Cj£; 

bTT^W h: 5^ if-ff ®8& 3 5{C^0*«6e.nfc7i7 
7^bT*x*a**JM§3 4-l, 3 4-2iZ£^TmC 

btifel. snS§§3 6 7?SJ6^^^iS^fe# i o tcira 
WZtl&ZLUZJ:*)^ miO (e) (DS«)&#-8F<£-iIi& 
Qtm 7jO<£bK£*1-5. 010 (e) K*SHTtt, 
A<ila6ji<^*iB&{B^l 7£^bTi5tK fifoH-C^f 
0io (a) o5aa6ii^^i®^fi^S.y c 0 1 0 (c) 

(d) (D&#'>y hm^&MW-iii&i'rzmi&tzi.-oT^ 
3. 
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[oo 4 2] -73. 01 o<D&?izmfrvmntfw.it>& 
£ntz®#>&?>-i8?>-wmmm)->t>m 9 ©m^a^ b&ai 

1 (a) (DMftj^&m&mmmn 2 0 (010 (e) © 

7^M-4li;ioT0l 1 (b) £>#5£J^i£2gCj5£#ffi 
^^fflffi^ns. ffl#iA*S?*Mli{g!«^2 OtCfcfbTX 

U >^nt3tlX^U^m^. fiffly75'42- 
1, 42-2ICiO011 (b) (c) (D«fcp(C0 7<7) 
"0 tffl-/7?3 2-l, 3 2 - 2<Dis7 h»<fc|ig bf?T/£cD 

[0 0 4 3] ifctC. 011 (b) (c) ©fifi->7 hffi 
^tC^LT^MJC)Si;Tmi*^i§4 4-l, 4 4-2 
lC<fc97£xi' tf^T-^J&»*i;6nfc«. 01 1 (a) 
<DS#&*i£#-iIi{§!<f 2 0A«2SfS4 5- 1, 4 
5-2»Cj:oT*i;en. S&l£J(MiltnJM&4 6-1. 
4 6-2K«fc^TJR«tn#£nS££KJ;0> P5#«ffi 

20 -*fltiET»ntt. a^ufli«tt+i ( "i" ) . «s 

ffiBSttOt— a^bWSBte-l 

( "o" ) twjean*. 

[0 0 4 4] -77. *«&&<^$r<?Mli{gi«^ 2 OfCttbT 

4TlK^bfe«tolCfi:fflv7^4 2 - 1, 4 2-2fflt 
ffl->7 hm&fflW2tlZZ\}i\Z£r>T. fifflv7M*i 
»^$n^>. -r&fc>-£> fiffl->7Mffl«iC^CC 

30 [o o 4 5] msb&frmmi 4 (cc 1 ) a< 

(1. 1) 01 2CDJ:-5(CffiSfflMffl<DjE»t" 

-r^ctjcto, a^uiiawwjesn*. a** 

btfffil 4 (CCD AMI, - 1) ©1§^. 013© 
J; o {CffiSffillfflWiEW fcf- f rfm&Wfo^ £ Z. 3 (C# 

[0046] <M=f- aa> bit* ji*./eiai^g©i(if^w 

2) ^tC. S7*feti0 8<D«^a^b«4?)3i^BR 

40 tf0 9©«^a^b&ffigg©ffi©»few~^^T. 0 
1 4-0 1 8 zm^rmw-fz. cnttifS^itft 

->7 h^i^©S14*Slte-r-S>73iCT*0, JWTCDUJWT- 

[0 0 4 7] *"T> 1 0 CDN (N 

= 1, 2. •••) 5-1 >m\ZttUT\3.. t^s^nda 
*-^Slc«koT0 1 4{c^-r«fc5frS&S;Wf*>ft£„ s 
50 i6ii^^H«m^- 1 0©i 1 4 (a) IC^-TN^O 
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ttSBftS^fi^^Otiffli/?^ 3 2 - 1 , 3 2 

- 2tC<fcoT^#^£ttfcdf5£«v''7 h 

7hsn, cnew&fflv-? h if brabbling 

14 (CCD W^IOt'-yK ^lf7h^ST57 
7^**<0 7CD#MfilftlfcSfniElS&3 3- 1, 3 3 - 2* 
fcttH8©*JM§3 7-1. 3 7 - 2 CJ:oT*nfn 

stuen-s. a^unMii 4*s "o" T?*n« 

- l^s&csn, "i" T*ti«+ ia**i;eft*. 0 
14 (b) .(c) a^umiAt (i, i) 

»flS«Ift«fPia» 3 3 - 1, 3 3- 2 Sfc««»S§ 3 7 
-1, 3 7 - 2 i±!2>;*n-5><4ffl->:7 Mt#£jjVr. 
[0048]'S6l:. fit«>>7 MI^KttbT&RKJB 
CTT^f-f t'f-f tHH3tt3 5JCJ;0*«6e>n/5:7^ 
X^tV^^*^ff8§3 4-l, 3 4-2$fcl4^ff^ 
3 7- 1. 3 7 - 2iZ£-?Tm\Hntz'&. Jn»§§36 

Tiftii^ftBftit i o izm&znz z\t\z£<o, 

014 (d) tc®^-e^-T014 (a) <DMsb&?)-*i%i. 
IM^K^ 1 4 (b) (c) C0firffl->7 hM^-^fln 

17*<£fiE£n£„ 

[0 0 4 9] JfciC, «J&ii*»*B«fll^' 1 0 ©N + 1 

si 5ic^f •t^^ffis^ff^n-s. *r. 

tUl&ft-^ 1 0 ©0 1 5 (a) l:StN+l7<>§ffl 
6A-f/t77-f^ 3 1 lcJ:-aTttWSnfc«r« 
l*M5HIW=5Ctt«J'7* 3 2-1, 3 2 -2 

(CCD ©iOf'vK Slk*7hS'*lt^7 7i' 
;?#0 7©gNfiWs8igfn[eJ8g3 3 - 1, 3 3- 2Sfcti 

H8<D*IH*3 7 - 1. 3 7- 2c^ttn^n*i; 

[0 0 5 0] £©«£■«:, N7-f>S<Oll^:Mt5S 
■&£tti!»Jc. HAlMfrUIMIi 4*« "o" -c&n\t+ 
lAtsuf.n. "i" T-^ntii i*»*i;6n*. 'fci 

T, g^Ufi*< (1. D ©»£©SMB«I*3fnia8& 
3 3 - 1. 3 3 - 2 3 7 - 1, 3 7 - 2* 

f,ffi^n^ffi->7hffl^«. 014 (b) (c) <k 

015 (b) (c) izm-r£5izx\zffim<%. 

[0 0 5 1 ] 3e>tC. hlg^lCfcfbTifcRlClS 
DTJi'f^ fcfr^fUPI3K3 5t:i0#»5nfc7i? 
7^ t-ff-flJ , *»3 4-l 1 3 4-2$fc«^#§g 
3 7 - 1, 3 7 - 2KioT»i;6nft8. SDSII36 

T. 015 (d) {C«^T^-T0 15 (a) ©«&&<*■ 
jt}*I«^^R^S 1 5 (b) (c) »fiffiv'7H^ 

ffl^i7d**^c$ns. 
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[0 052] ±^wittB^-ctt, Mtb&?>-#gimm.m^v> 

N7-f>@iN+l7-1'>lT, tftfc?7-f >«tCfir 

-AftKftffl v7 h«^WMt4$rSe-T^)ct 5 IC Life 

[0 0 5 3] -75. 0 9 W«^*L,^tB^S<C*5V^T 

— A«/^SC7'b— ASC^fn*. & 
10 Z>\,>\tZ\n<b<Dm i g.<DlfB.?>-'£t>itlZjl2>tiLni'y hiM*% 

©«ttEe»c*t«:b-c. mmijan&fizm-M.m&zRfc-z 

[0 0 5 4] WAtf. 0 1 4R.tf0 1 5TI&^b*:<fc3 

s&ii^-iS^Mii&if 2 o©N7-f >aic^r-5ffi 

SfflMfiIte> MICjtiLTi 1 6IC^-TJ;5{C 

IE«)tr-^*^n-5*^ ffl<si)iJ.^^i®««^-2 OWN 
+ 1 >llC*tf*ffiSffiH4att. -&ffi->7hfiiwM 

bT0i 7 (c*-r«t5tcftwf— ^a^n*. 

20 [0 0 5 5] fit, StSL§§4 5-1. 4 6-2 *r>£>ffi 

S46- 1, 4 6 - i -r*«in*-r*. £©«-&tt. 

^a^bT^n^ctictoT, aa>b*«tt (i, 
D twjtsn*. 

[0 0 5 6] Z\<D&?\zmfrVm%i<DM!t>&WfclZ@. 

30 ^v^^tcboo, a^bflMB©a«*«to«b*«ti» 
[0057] («^a* ba«6jx^/^mss©ifj^J 

3) ^CtC, 0 7 £fcte0 8CD®^j§*b«s6&#-8§;R. 

t/c0 9co«T-a*->b^aise«)gijo»)^Ji-^v»T, 0 

1 9~0 2 l.£fflV>-Ci&93T£. iin««^M*ba|i?) 

(Dm-BtiZ-O^Ti&^Z, 
[0 0 5 8] «i6&**1«iS8i<I*tl 0©N (N 

40 =l, 2, ■••) ^-OllCfcfbTti. fS^S*b«*ii 
*-gS(I«fcoT0 1 9 tC^-Tct^^^SA^fT^n-S. S 
ifc&^gUIiStlf^l O©01 9 (a) tCTjVfN^'O 
SWU^^S/vf /U7^ 3 i trio tabus snfc 
#^&S:pE»m^^-^cD&ffl->7'^ 3 2- 1, 3 2 
- 2{C«toT*(MlC. ^Ut>-*>&1&1fi'&t5l5fa\ZffiTg.<n 

^iCttbTSfctpgtailCig^btiflBl 4 (CCD ©SgO 

»g?B(Hl!S 3 3 - 1 , 3 3 - 2 $fcli0 8W3iig:H3 7 

so -l. 3 7 - 2«c*^T-?-n-6n^i;en-5. 0i 9 



(8) 
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(b) (c) tt. S^bflMBtf (1. 1) ©»*«>#«1 
6<J^a*ntHlgS3 3 - 1 , 3 3 - 2 tjfc«flfM§3 7 - 
1, 3 7-2i^ttl*Sn4fl!«'>7hf^*t. 

[0 0 5 9] S^lC, tt«->7 h l/T&fiKJK 
CT7?f^ bfr-W W-JU3K3 5 (C «fc 0 t>ntz7 V 
3&»*HC»3 4- 1. 3 4-2SfcttffS 
3 7 - 1. 3 7 - 2 (CJ:-oT3fsD'bnfc&, »S§§36 

019 (d) ICfiS^T^-TE 1 9 (a) 

m&m^Ritm 1 9 (b) (c) ©&ts->:7 hm-^^rtra 

[0 0 6 0] — StfJ&^^H&fl^ 10©N+1 

@2 0 tc^-r^-p^^a^ff^n^. 

1 0 ©h 2 0 (a) i:stN+i?-r>ifflfl^ 

^i^rofflfi1i->7^3 2-l, 3 2-2(C«t-p 

T5te^R«l«ca*^if«14 (CCD ©SgOfyK 
SS3 3 - 1, 3 3 - 2 SfcttH8©*J(»3 7- 1, 3 

7-2ic«koT-tn-€ f n*i;6n*. 020 (b) 

(c) B. jS^bflMW* (1. 1) ©4§ft©*fl6WII« 
8HUB&3 3- 1, 3 3-2$fc«Sfg3 7-l, 3 7 

[0 0 6 1] hflM»C»UT<«fcJ6 
CTTJf'C f^^tf»[Hl!S3 5tC«tO*«!)e»nfc7^ 
f^tVf^^igS3 4-l, 3 4-2*fctt»»§l 
3 7 - 1, 3 7 - 2 Ciotii;enfct. SngLf§36 

02 0 (d) ICJK^-C^-TS 2 0 (a) ©ffi«!>&*2t#S 
I«fiWBi2 0 (b) (c).©fiffi->7hM*tt 
g-&j£bfc. ^j®T^Ti£^©S&&^*-iB{£{f ^ i 
7M«sn?>. 

[0 0 6 2] -7j. 0 9(O«^a^b^mSmtC*JV^T 

-^^siLta^i/tti^ffit^. fit. K^J2 

S/ffigC? w K»/7l/-AS/iS7 U-AS© 

[0063] 02iit c©*!^-©^ >n<n%wsaM- 

K. fiffl->7 b»£IE75-ffllClioTSs55LJtig^<!:. * 
&ffi5*§glffi©1±ft£flJfflbT. 8!i;f$lCteJt73fa (#1 
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bit sg^&aj-rs c #«. 
[0064] (m^a^bssbji^/^aiss©®!^ 

4) K\Z, 0 7$fctt0 8©m^a^b«*&2M£eK. 
#0 9 ©m^P b&ffiSm© 2 £ tcf&©f!jf1^J \z-d ^ 
T, 0 2 2~0 2 5 £flH>Tiai?ll-r-5>. «TIftH7l-r 
tt, a#b««©««>&*m: ! *--ir U7V-X3 >fl^ 

£0M*-c«*ii*, -^-nsra^bifffiw^mtcfijffl-r^ 

10 [0 0 6 5] (1) m^S^ba*ji*SmiC*3^T, 

feffly7h§^Mb 2^btitS8©B&^©&ffl-r 
5Nk'-y h£W© 1 k*.y MC-O^Tte^r 'J:7V— ->3 
>ft^<hbT, WSiJf + 1 (Sfeti-1) ©L"^ 
5 C©+-r 'J 7l/—>3 >fi!# 

[0 0 6 6] -7j\ « : 3 t a*\b*ai*«»C*V»Ttt. & 

»s«w«t ©«#»«*««» T?** - ttmm bx. 

20 c©ffl^H^lC«toa^b«^^ai-r-5. 0SAtf. * 
tgyi'-v'a^fl^+l 1) ©l^^T? 

££«{R«bfc»^. 02 2lC^-TJ:'PlC^ 
-V >ffi^td§^f^fi:S©fflSffiMfiii:ffi 
©S»a*ttlt©ffiS«H«*»n«tt©»*tt+ 1 
fctt-1) <tU Sitt©i&tt- l (ifcli+i) <h 

[0 0 6 7] (2) «^jS^b««6JX^gfi(c*5^T. 

^u~->3 ><i-^«:^aibT. ■?-©*+: 'jyu-->3 > 
m^twffl^s^-caifeiisnfca^bit^sr^j^-r 

[0 0 6 8] (3) «^a3»>b««>ji*»«»C*^X. 
&*) ©{S^lCSf^©® (MAH +l*fctt-l). <h 

^b. &firffi->^ hffigic^n^n {+i, o, -i) 

©3ffi©fltffi£S#>&tr<> 

40 [0 0 6 9] flrft=e*ncii. m?i\*3mmntf { + 1 ) © 

«£teE©3ii=&£« h«^?r««)^^^ 
IMf ioi:WIl/> {- 1 ) ©«^Bft©^§c€r* 
bfeficffi->7 h«^S:«*ji*-^il»ffl^ i o iztsan 
b, {0} ©*i^Hffi*ii*-^*iS#{i^-i otcfpjfclra 

[0070] -73. s^a^b^m&S(c*3^Tfi. ^ 

ie->7 hfirgir*3tt^issffieni«:**e)-5>. 023c* 

r^^JC. CWfflSfflM^OiaglW^^K. 3ffi1f^ 
50 £ {0} <t*iJS£b. 0ifig|T-^^«^fi> tt'J^U- 



(9) 
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-i) zwrz* erFic (3) (Bfomm*: 

[0 0 7 1 ] (3- 1) m^2^b*«)ji*SBlC*l» 

ic3ttitai<!:bTaie)i^tyo «^a^u«u*«K*v» 

Ttt. 3li*tl,T«HISnfc3a»*T3-Ki:l/ 

[0 0 7 2] (3-2) ±G&nttlC«?aft>La&i& 
*S«fc:iJV>T, a^bfif$B<hUT^(>6 2jt!££3il?£ 
iSi;i>3- h'Lttit, dne^±5BWJ:e'(c3fii 

AiiRtuTa»&atJ3&*. 0 2 5 icjj^r <t 5 

g*ttT0 ittSttS^to-frttfliUfc^ (forbidde 
n) . «^a^U*aS6«fC*^Ttt. 3<g«IS<tLT 

[0 0 7 3] (3-3) CC I (D + Y 'J-l:3l*ffl^ 
•So 

[0 0 7 4] ( 3 - 4 ) Copy Free Of 8! bJ) 1 . C 
opy Once (— [el©#-1SSi«J) £0. -5-LTNever Copy 

m^fir^o a*»Hf«OReiark (UV-iO 

B$«o<D<h^^>fc- l -fcictes©-?. 

[0075] («^aa> ua*a*/*ai(K«©»fp« 

5) ^tc, 07 sfe^sscom^a^us^ji^-SMR 

#0 9 <A«^a^ U^mSS^SU WWjff «aj ICO HTBiW 

te, 02 6lC^-f«fc5fCfflSffll§l<icDfcr-*S:gC*.. 
A«^fcM^tCjfiV^rt<HilS:t*^ hO. *K*MM«:fc:v 

[0 0 7 6] (ft^a^ bl*ii*/^tll«i(Oftff0il 

6) 07 £fcte0 8<am^a^bsa&&#-£iB& 
# 0 9 <E>m^a#> L&ffigerosuroftf^wcci^Tia 2 
7 fc^-cta^-f •£><> -B^a^bsfeii^-sgic^viT 
a^nt^s«>^*^-feK#w«*>i*-fiBcD»fc^- 

[0077] m^a^u«iaiSMici3i.^T«ffis 

iiSnfcltffi^e.Remark^Wlfffi^^-r-S. 

[0078] («^ a^ vmtb^x^iamm<Dm^m 

7) ^tc 0 1 <?>m?mfrisM#>&fr&B.£i$^T, a 

^LltfSl 4£ffl^Tftffl^&f§l 2 Sr^f 
f^g^ LI6ii*g@Sy:@ 3 £fcte0 4 (Dn^'&fr 

[0 0 7 9] ft«»S12H ««JA«(iffl->7 hfi« 

4 (iwfeffl •> 7 9 £ z. n e> w(4ffl -> 7 ^ sirt 
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(CA^Sn-SfeCOi-T^). 4ilcr>(iffl->7^»&1S->7 
K*S0 1. 02, 03, 6 4^2.,!:, MAtfl^b 
mm 1 403110 t'-y H10 1 £ 0 2 OftMis? h£gtt 

SHOllf-y Mi0 3 t0 4<D&«->7 h^Sttfc 

«, ^J^.«ti.T(D (a-1) (a -2) £>ffi<$--&-;b-t»: 
io *v (b-i) (b-2) coffi^fr-frictiEoT. 4f5£ 

[0 0 8 0] (a-1) I0t'7 h= "1" fc&0 1© 

(a - 2) ilfyh= " 1 " 0 3(Dfitffi->7 b£ 
20 V>„ 

[0 0 8 1] (b— 1) S0t*7 h= "1" 459 1® 

( b - 2 ) sik'7b= " i " <E> 0 4 w&ffiv':? h £ 
[0082] 0 3id^-r«^a^b^m^B-e 

4il©{4ffi->7^CD^ffl->7 hi?:tf3^H*M 
g«JC43tt-5titfl£ftt&l 2<Dfiffl->7 3'(0faiev'7 h 
.10 1, 0 2, 0 3, 0 4£RH*K:«j£U 0 1, 0 
2. 0 3, 0 4tC*3^^>fflS«S<i^&a^U1t«^ ! t s IJ 

[0 0 8 3] 0 2 8tta^U*S* ! (1. i) <^m^<D 
fflSffiBHSSr^U 0 2 9fia*^b*a* i (1. ~D 

©«^©«iffiHi*^bxi,^. tl-/7iie l. 

40 0 2, 0 3, 0 4f©ffiIfflMfij!i^, 

[0 0 8 4] ffi#&*-Sr2Mli#<B^ 2 0 iCft-fSX-ir- 

u >y£#jrr5 mm£mm\z&.tei'7 h» 

^^b$-e-T^a*^a«6)i=*-^@'c-^Ae.nfcfi:ffi 

[0085] (Dmmmm] friz. 030-033 

mmma. e^a*^a«)ii*-s@sy : «^a^L,«ni 

50 1 0 \zms:-r ; bm^<nm^Ufs.-r^z£iz^-DT. a 



(10) 
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[0 0 8 6] i3 0 \Z7n-?n.?&fr LI»^*glT 

(^©«-cttti:«a6«l»i 2) £<D|BUciStt'J3y*i 
8**lf 03 1 iC^fWT-jt^b&UiSB 

(C©«fJ-rttfi«*lft*2 2) t<Dffl\zmm [ ) =. y 
9 2 8 7WfA£nT<^S. 
[0 0 8 7] 032 fC^-rm^-S^ b« ^ji^B"? 

3) tS^Hf««fiBPl 6 tCDP^fcaili'J 5 5/^ 1 8 

*ijfAsnTnii. 033 tc^-rm^s^ b&ttJSBT 

tt. 0 3 2C3t*«LTtt«RMaB©«*» 
aii«jlS2 3) £«H«*»2 5 3 

[0 0 8 8] ra3ffl*K5f«] *C S3 4~04 2 

£9:£^ic&^s^^b&${S£ti#rf 

[0 0 8 9] 7>:?Afctitl8tt. *T«*>bii«>i&*£ 
£ *l3 ft 6 te£gB*1W> £ A7J 5 tiT t> «fc 

jfe*»nB©ilJ¥) ( 1 *¥*aEWIHoa#) t 

[0 0 9 0] 034 \Z7jk-?m=F bSJ&ii^BT 

[0 0 9 1] 03 5 icS-rHTji^ b*ffl8llT?tt. 0 
3 4fc»*LT#£Htt»J«#MiaJ»2 1 4 7 

;U^©/l7^-^*5>yA{b1fffi3 9trJ:oT-^A 
T^-5o 7>^A<b1f«2 9tt, 03 4©ffS^bl 

#&*§SB-efflt^cf7>yA<fciifsi 9tmc-v$>v, 

Z\<D7>^Aitmm2 9£gB(*3gBT'£fiKi&SWigB 
[0 0 9 2] 036 RZtm 3 711 03 4 &tf 0 351: 

*w*»*«tt»j«#«ia«i l, 2ii:ffiv^n57 
mm-tzmmw. (-p (h-n , p (h) , p (h + 
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i) , •••} \z*asxm®.zmc, ^n^,<D*»^<Dfp 

[0 0 9 3] 038 S*'* Uffi^ii^-SfiT 

tt, ■K«^8§1 2?r«fiS;-r«.{4ffl->7^<Dfiffl->7 h 
«S5>^.Mfcfll«l 9tC^oT7>^A<t-r-5^i: 

<<-r-2>. rcos^. 7>?Mti£ntz®.m ; y? vm* 
mz&myy hm^^^mizm^vxh^K 

[0 0 9 4] 039 iZzfi-mttfr b*ffl3S«"Ctt. 0 
3 8W«^&^bS«>&*gBJC*tl£;LT. 
2 2£$J&-r'5&ffi>'7*0D&ffi->:7 h»£^>^A{t 
1#fg2 9KS£oT7>*'AtebT^&. 7 ^Afctilffi 
2 9(1 0 3 8 ©m^itfr 1 7 > 

^Affclfffil 9 tl^bTi&O. £(07>^Att1f?g2 9 

20 ^m.^x^fS.&^^tmm.nu^'b^-^.^ti^mj- 

[0 0 9 5] @40ll 038 &tf 0 3 9 CD&ffl^&gg 

11. 2 n;ffli^n5fiiv'7 M*«pjf «fiiy7 

?<omx&K)> m&.<D&^y h^Sr U & 

?.y7" hfSH^AHSTJ) 9 ^ 

Afctit&Clft -3 T-fe V 9 5> Tl«t Z>ffif$. o T ^ 

[0 0 9 6] 041 C^Tf^S* 1 bSfe^^^Bt? 
30 H &ffi&tf»IBa»&i£g5 (Cl<D0iJTttlg*B^«l8Sl 
3) tigfrblfHaSfiSBl 6 £<DiaK««@&9i8§5 1 £ 

ifAbs a*^ffi-^^7>^A{t:1Sffii 9(-S£oT« 

[0 0 9 7] 042 iC^ttfg^ UftttiSIBTtt, 0 

4 i <DMTi&frvm&&frmm.iz#fci,x®.teiBi.ztMm 

<D®&m (C©«T?ttJB«««»2 3) <hfflM«ff§§2 

5 £amt;:SW£M»6 1 Ab. M#>'iLfrmn&y 
>y&itm&2 9K?E-3-CJI'IS^i8bT^-5. 7>^A 
{fc<**8 2 9H 0 4 1 Com^2^bffii6i^^ET*ffltr> 

40 fc7>^A{t1tffil 9 t^UT'SO. d»7>^A<t« 
^2 9<&^BrtSCT^feSV^ttSB^S?*^-^^^>^ 
£m j f^#>b&ffigM(D#--CIEb< J§frbW$B2 6<£^ 

[0098] 043 {ZTx-rn^Mfr vmtbih^-^x 
3) ts^bw^agsei 6t©isnc*«jg7><'^js'5 

^iffl^M^l 0<h©fflll$:/h$<-r^Cl<hT. gefflBi 
50 [0 0 9 9] 04 4K^-r«^i§^b&ajgBT-«:. 0 



(11) 
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©£&S5 (r©«trtt««*«»2 3) £fflM8«f3g2 
5 i:«P B 1lC04 3 ©«^a^bS<6&#-gBffl^ 
#'i»»7^;U^5 2 <»m¥f&<D&0liMy 4 fr? 6 2£}f 
AbT^-5. 

[oioo] immy << fr* 5 2 <t ltij. h^ihis^ 

CSJA«. AM^xtbfctt, sin 

(x) x2^t*S:m*-rs*i»»7w;u^-ca&«>. 

0 4 5 #UWy 4 )V9 5 2 K)flrfrW$r^-ro 

[0 10 1] 04 5 (a) tt. fftgggWXOWA^l::^ 
-©A?J<I^£-5-*-5 ^£K<t 9 V AM^^xiU; 
<h^x2^i±5^-r-5 2^§§T**-5. 2^fCctoTfif^n 
bfcg|$#te, 3Q91£T£<, 04 5 (b) (4. «$tt&#& 
^ft-baST***^. A#«I<tttJ2;fii©M«£^ 

8Mg£&S£s i nftt-f SdilCJcO. A^3«^xtC 
ttbTsin (ax) *ffi*-r**«»7-f 

[0 10 2] 

**a# u«Mi*«iiH"p*««^a*» b« 

[0®©ffiW<ttft9J] 

[01] *5BW©— *AS»IBJCfl5**-?j8^ba»&ji* 

««©**«ii«**-r^o >^ ^0 

[0 2] raSa6»»CfiVt-Sffi«««»KJ:*1#ftHJft 

[0 3] ii^ifijgffiK^s«^sa>u&ffl&g<as#8* 
[04] ^ni6^!iK«-5S^s^u«mse©ffl!©s 

*«|j***-r:/Dy*B 
[0 5] RIsfcjfi^lcfRiW^a^bttUlKfliK:*^* 

-T0 

[0 6] n*«w»fc«*WFa*wiwj*«fc*tt* 

T0 

[0 7] ra*iis»«i;:«*« : Faa>b«»i&*-8E«0>J: 

[0 8] H^jsaafcttsa^a^baj&i&fc-isa©* 
o sftw^ffiw^^^^^o y ym 
[09] ra*tt»ttK«*« : Pa*»bttta*«©J:o* 

[0103 07 %.tc\zm 8 ©m^ aa> b««?>&*&B© 

[011] H9©tWH*lBSIOftff6*t#» 
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©&Jg0 

[012] H9©«^a^b*ms«t;:i5W-*art>u» 
p<i, i) ©»^<o«s«Htt©t:-i7»siita** 

[01 3] 09©«^a^b^mseix*5tt?>a^b« 

tttf (1, 1) 0«*©ffl5ffiH«<Dtr-^«JR.ta*\ 
[014] 07 Sfc«08©«Ta^US«i>ji*SfiW 

N5-r >s **as«*-r*»®a»B 

10 [015] E 7 Sfclii 8 Otf S^bt^a^SSffl 

^0 

[016] 0 1 4 ©©suet D#e>nfcS*ji*-eS*-si 
#{f ^icttf £0 9 ©a^afrUfttBsaKSttstts 
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